Introduction
During the 1990s, South Africa experienced transformation on various levels, and even brought forth a new constitution that aimed to liberate the rights of persons with disabilities -enabling them to compete more equitably for health care funding and raising awareness for their needs (Kromberg et al. 2008) . South Africa reached new frontiers by being one of a few countries to include disability issues in their constitution by enshrining civil and political rights for persons with disabilities, as well as rights concerning everyday existence, such as education, health, housing and social assistance (Heap, Lorenzo & Thomas 2009 ). Heap et al. (2009:859) reported that much has been done in protecting the rights of persons with disabilities in terms of legislation and administrative measures, but the reality of the implementation of these rights is not yet experienced in the day-to-day experiences of South African people with disabilities. Although the rights of persons with disabilities are strongly advocated in legislation, they remain disregarded in mainstream society as in South Africa, in 2011, only 1.8% of the persons with a disability were employed (Maja et al. 2011) . Wiggett-Barnard (2013) also reports how persons with disabilities are under-represented in South African companies despite the various legislations and policies aimed to promote employment equality. Thus, the equality of rights for persons with disabilities are still far removed from the reality as persons with disabilities perform far worse on several indicators of living conditions in both high-and low-income countries, where they are often marginalised (Loeb et al. 2008) .
Background: Much has been done regarding the promotion of equality in rights in terms of legislation, but persons with disabilities remain marginalised in society. Negative attitudes and prejudice contribute towards numerous challenges for persons with disabilities.
Objectives: This study investigated the level of empathy and prejudice of students towards persons with disabilities, and the effect of the use of a serious game to enhance empathy and reduce prejudice.
Method:
A randomised controlled experiment with pre-test, post-test and follow-up test was used. Availability sample (N = 83) of psychology university students (22% males; 78% females) was divided into an experimental group that played the serious game The World of Empa and two control groups. The first control group received texts on case studies and information on reacting in a sensitive and responsive way, and the second control group received no intervention.
The challenges associated with disability
According to the World Health Organisation (WHO 2016) , disability is a complex phenomenon referring to impairments, activity limitations and participation restrictions reflected in the interaction between the features of a person's body and the features of that person's environment. Even though definitions aim to explain disability and the various types, it is important to recognise that disability represents a range of medical and social conditions and a heterogeneous population, and failing to understand this diversity leads to stereotypical views that can negatively influence attitudes towards persons with disabilities (Wiggett-Barnard 2013) . Negative attitudes towards persons with disabilities also contribute to negative and demeaning behaviour patterns such as acting in an aggressive or hostile way, talking to someone with a disability in a patronising way or staring at them (Aiden & McCarthy 2014) . As a marginalised group, the accessibility to basic services in South Africa specifically also seems to be a problem to persons with disabilities (Heap et al. 2009 ).
Numerous studies indicate that there are concerns regarding South African health care relating to ineffectiveness, barriers to care and unmet health needs because of an unequal and unsuccessful health system (Goudge et al. 2009; Ruff et al. 2011; Xaba, Peu & Phiri 2012) . Persons with disabilities are therefore further constrained because of the fact that their needs are not met, thus making it difficult for them to effectively function as their non-disabled peers in society. Studies indicate that persons with disabilities experience health inequalities caused by obstacles such as discriminatory attitudes that they face in accessing effective health care services (Melville 2005:124) . Negative attitudes towards individuals with disabilities can therefore cause serious social and psychological problems without the health care professional even realising it. Furthermore, negative attitudes towards persons with disabilities are so general that it might not always be noticed by people without disabilities -leaving persons with disabilities feeling marginalised by society because of barriers that inhibit their lives (Johnson 2011) . These negative attitudes can lead to feelings of loneliness, fear, isolation, the need for acceptance and various other psychosocial problems.
The need for psychological help, because of mental health problems, is therefore just as great for persons with disabilities as for persons without disabilities. Research shows that learning disabilities (Silver 1981; Taggart, Cousins & Milner 2007) , hearing impairment (Danermark 1998; Fellinger et al. 2008; Van Eldik 2005) , intellectual disabilities (Alimovic 2013; Carvill & Marston 2002; Gagliardi et al. 2011; Taggart, Taylor & McCrum-Gardner 2010) , spasticity (Nicolson & Anderson 2001) and visual impairment (Eckerle et al. 2014; Pinquart & Pfeiffer 2014) are all related to the development of secondary emotional and behavioural problems. Unfavourable life events amongst persons with disabilities also increase the risk of psychological problems (Vereenooghe & Langdon 2013:4086) . In addition, children with developmental disabilities are more at risk for the development of emotional and behavioural problems compared to their peers without a disability (Mazzucchelli & Sanders 2011 :2148 . Thus, psychologists can expect to provide psychological services to persons with disabilities with problems similar to those reported by persons without disabilities who seek help (Leigh et al. 2004) . Empathy can be considered as an important construct in providing psychological services.
Empathy
Persons with disabilities value principles such as acceptance and empathy within the psychotherapeutic approach (Johnson 2011) . Empathy refers to the capability of being affected by and to share in another's emotional state, and assessing possible reasons for their state to identify with the person by adopting his or her point of view (Burks & Kobus 2012) . Leijssen (2004) also highlights the understanding of other as an essential element in helping relationships, and defines empathy as getting to know another, trying to understand them and their situation and reacting fittingly. According to Eriksen and McAuliffe (2006:180) , empathy is seen as one of the key characteristics of student counsellors to become effective counsellors. For a therapist working with a client with a disability, this means that the therapist should move beyond the negative attitudes and stereotypes found in society towards trying to truly empathise and understand the context of the person with a disability Unfortunately, it seems as if empathy can deteriorate as clinicians gain experience in the health service (Neumann et al. 2009 ). This negative relationship between empathy and experience was also seen in a study amongst psychology students at St. John's University in the USA (Camarano 2011) . In a profession such as psychology, empathy is considered a crucial value in psychotherapy with persons with disabilities (Johnson 2011) . Considering the negative correlation between experience and empathy, as well as the importance of empathy in therapy, this study will focus on empathy and the enhancement thereof in third year and senior psychology students as these students might work in health services or continue their studies to become possible counsellors or psychologists.
Prejudice
One of the barriers often cited as contributing to health inequalities experienced by persons with disabilities concerns the personal attributes (e.g. discriminatory attitudes, and a lack of appropriate knowledge and skills) of health care professionals (Melville 2005) . Although staff attitudes towards persons with disabilities who exhibit behavioural challenges may crucially and negatively impact a positive support culture, very little research has focused on how held prejudice and negative attitudes can be changed (Hutchinson et al. 2014) . Persons with impairments are restricted because of stigmatisation, prejudice and isolation from services. It is therefore apparent that interventions should be developed with goals to change staff attitudes towards persons with disabilities. This can be
Teaching and the role of serious gaming
In addressing the educating of psychology students, it is important to consider the learning context. Not only is it vital to integrate the needed knowledge and skills for working with persons with disabilities, but it is also important to address it in the appropriate learning environment. Currently, students function in an environment dominated by technology (e.g. computers, tablets, smart phones and social media). Serious gaming is one such modern teaching technique that has recently gained the attention of a wide variety of fields, where games can be used for professional teaching and not just for pure amusement (Breuer & Bente 2010) . Serious games can be defined as games (or game-like interactive systems) with an engaging, self-reinforcing context to motivate and educate the players (Kankaanranta & Neittaanmäki 2008) . It can be of any genre, use any game technology and be developed for any platform. Incorporating serious gaming into student teaching will stimulate learning.
There are various applications of related, and sometimes overlapping, fields such as e-learning, edutainment games and game-based learning that fall within the field of digital gaming (Susi, Johannesso & Backlund 2007) . Serious games, however, move away from the negative stigma associated with the term 'educational games', as they not only focus on the educational aspects, but also place equal emphasis on pedagogy, simulations and the game (Ulicsak 2010) . Distinct from educational games, serious games have a broader potential than merely addressing aspects from a curriculum, and they can reach adult audiences as well (Breuer & Bente 2010) . Serious games therefore are used for purposes other than pure enjoyment by incorporating pedagogy and simulations into the game to reach a broader audience (Ulicsak 2010 ).
According to Blumberg, Blades and Oates (2013) , research frequently highlights the negative impact of computer games without recognising the many advantages. Other than skills development and problem-solving abilities, one of the biggest advantages in the use of a serious game is the opportunity it gives students to experience situations that might be difficult or impossible to get in reality because of practical implications (Susi et al. 2007 ). The benefits of serious gaming can therefore be used for the education of psychology students in order to address prejudice and empathy towards persons with disabilities by giving them the exposure to the para-social interaction, the illusion of face-to-face relationship, with persons with different disabilities, which have been found to have a positively effect on the attitude to minority groups (Harwood 1999; Schiappa, Gregg & Hewes 2005) . (Sterkenburg 2012 ) is a serious game focused on the care of persons with disabilities. The player encounters a number of characters, namely a blind boy, a girl with multiple disabilities, a father, mother, baby and a boy with no disabilities. It is a computer game comprising six levels of principal educational situations, and questions are asked about the foremost educational and interaction problems encountered by the characters. Multiple answers are given as possibilities and if players respond by choosing an option reflecting an empathic and sensitive attitude, they are rewarded with points and move on to the next level. If the players do not respond empathically and sensitively, they lose points and must try again to complete the level. Throughout the game, players can see their score and if the game is finished, players receive feedback on their measure of sensitivity, empathy and responsiveness. The goal of the game is to discover the effect of sensitive and empathic reactions to situations (Sterkenburg 2012 ).
The World of Empa

Aims of the study
This study aimed to investigate the level of South African third year and senior psychology students' empathy and prejudice, as well as how it might be influenced with the use of the serious game by investigating the following four research questions: (1) What is the level of empathy amongst third year and senior psychology students towards persons with disabilities? (2) What is the level of prejudice amongst third year and senior psychology students towards persons with disabilities? (3) What is the effect of The World of Empa on the third year and senior psychology students' empathy towards persons with disabilities? (4) What is the effect of The World of Empa on the third year and senior psychology students' prejudice towards persons with disabilities? We expect that psychology students will have a higher level of empathy and lower level of prejudice than the general population. As these third year and senior psychology students study to possibly become therapists, and empathy is an important characteristic of a therapist, we expect that these participants will have higher empathy and less prejudice than the general population. Furthermore, our hypothesis is that there will be a higher level of empathy after playing the serious game and that the students will have less prejudice after playing the game compared to the control groups.
Method Research design
This quantitative study consisted of a randomised controlled experiment with a pre-test, immediate post-test and followup design. The study consists of one experimental group and two control groups. The experimental group played the serious game The World of Empa. The first control group read case studies with case studies and background information entitled 'Attachment' (Sterkenburg, Janssen & Schuengel 2010) with the same theoretical foundation as the serious game. The participants could not continue with the post-test without actually playing the game or reading the texts. The second control group received no intervention. All three groups were exposed to the pre-test and immediate post-test, as well as a follow-up post-test about a month later. Both control groups received access to the game after the followup measure.
Participants and context
The study was conducted at the North-West University's Faculty of Health Sciences, and specifically the subject groups psychology of the Potchefstroom and Vaal Triangle campuses, South Africa, in collaboration with the Vrije Universiteit Amsterdam, the Netherlands. Once approval from the involved universities was gained, departmental heads and lecturers involved with the third year and senior classes of the psychology subject groups at the Potchefstroom campus and the Vaal Triangle campus were identified as gatekeepers through whom prospective participants were contacted during a period of 2 months. Senior psychology students were defined as being third year and honours students. Non-probability sampling was used and participants were contacted through recruitment of volunteers in the relevant psychology classes on the Potchefstroom campus and the Vaal Triangle campus of the university. It was important that participants were fluent in English because of the nature of the serious game and measuring instruments. Initially, 100 senior students indicated interest in participation, but 17 potential participants withdrew because of transport problems, difficult academic schedules and semester tests. A total of 83 participants therefore participated in the study. Using electronic systematic random sampling, the participants were randomly divided between the experimental and control groups via electronic systematic randomisation. In 22 cases, the follow-up measure was missing. These missing values were scattered over the three conditions.
Data collection and measuring instruments
After providing informed consent, participants were required to complete a demographic questionnaire that included questions regarding age, gender, race and level of education. Questions were asked to determine if the participant had a disability themselves or if they knew someone with a disability and the relation between them. These variables were examined and added as a confounder where necessary. Data were collected using the following validated questionnaires as measuring instruments with both the experimental and control groups:
The empathy quotient (EQ) is a self-reporting, quantitative instrument consisting of 60 items where participants must indicate on a four-point scale whether they agree or disagree with a specific statement, such as: 'I am quick to spot when someone in a group is feeling awkward or uncomfortable' (Billington, Baron-Cohen & Wheelwright 2007) . A total EQ score of 32-52 indicates an average score, while 53-63 is above average and 64-80 indicates an understanding of how others feel and how to respond in a sensitive and empathic manner. The EQ measures different aspects of empathy on a cognitive and affective level and it has a high test-retest reliability measured over a period of 12 months (r = 0.97, p ≤ 0.001) and a high internal consistency (α = 0.92). The EQ was also shown to have concurrent validity (Lawrence et al. 2004 ).
The interpersonal reactivity index (IRI) is a quantitative measurement consisting of 28 items, such as 'Before criticizing somebody, I try to imagine how I would feel if I were in their place' (Davis 1980) . There are four sub-scales (perspective taking, fantasy, empathic concern and personal distress) to assess multiple cognitive and affective components of empathy. Cognitive dimensions consist of perspective taking and fantasy, while affective dimensions include empathic concern and personal distress (Hawk et al. 2013) . This frequently used self-report instrument is based on a multidimensional conceptualisation of empathy and is designed to assess individual differences in empathic tendencies (De Corte et al. 2007 ). The IRI has demonstrated good intra-scale and test-retest reliability, and convergent validity is indicated by correlations with other established empathy scales (Davis 1980) . The implicit association test (IAT) of Greenwald, McGhee and Schwartz (1998) seeks to measure implicit attitudes by measuring the underlying automatic evaluation, as it assesses the association between a target-concept discrimination (e.g. 'handicapped' and 'no handicap') and an attribute dimension (e.g. pleasant and unpleasant). It measures the implicit social preferences of participants using a categorical computer task where the strongest association between concepts is measured through reaction time (Karpinski & Steinman 2006) . The IAT shows reliability in measuring the implicit cognitions amongst adults with a reliability value of α > 0.75 (Greenwald, Nosek & Banaji 2003) . According to Bluemke and Friese (2008) , flexibility, reliability and validity are acknowledged as valuable features of the IAT.
After completing the pre-test questionnaires, the Mersenne Twister pseudo-random number generator (PRNG) (Matsumoto & Nishimura 1998) automatically assigned the participant to one of the three conditions. As the process was automatically programmed, the researcher was blind to the condition of the participants.
Data analysis
All data were analysed by the Statistical Consultation Services of the university, Potchefstroom campus, using a software program 'Statistical Package for the Social Sciences' standard version 22.0.1, 2014 (Field 2009 ). To achieve research aims 1 and 2, descriptive statistics, frequencies, means and standard deviations were used to analyse the data. According to Steyn et al. (1994) , the mean is the best measure of locality to give an indication of the central tendency, while the standard deviation gives information concerning the distribution of the individual values around the mean.
The d-scores were calculated for the IAT according to the steps described by Greenwald et al. (2003) . A t-test was performed to define the effects of demographical variables. Analysis of variance (ANOVA) repeated measures were used with the three assessments (T0 and T1 and T2) as 'Time' and 'Condition' (EMPA vs. case studies) as between factor.
The intervention effect was examined as the main effect of condition and the Time × Condition interaction effect. The use of this analysis also enables the handling of missing data where not all participants took part in all three measurements.
Ethical considerations
The Faculty of Health Sciences Research Ethics Committee evaluated and approved the merits of this study and ethical approval (NWU-00125-11-A1) was granted. Informed consent forms were completed by the participants, stipulating the details of the study and their voluntary participation in the project would not receive any form of compensation other than a certificate of participation, which was emailed to them.
Results
The participants (N = 83) were randomly and electronically divided into the following three groups: an experimental group (n = 26), a control group that received a text to read (n = 26) and a control group that received no intervention (n = 31). Table 1 provides an overview of the demographical information of participants, indicating that the majority of participants (78%) were female with the majority of participants ranging from the ages of 18-21 years (49%) and 22-25 years (39%). Race was indicated by 60% of participants as Caucasian, 31% Africans and a mere 9% being of mixed race. No significant differences between the two groups were found for gender and age.
For the purpose of this study, participants' contact and experience with persons with disabilities or their own disabilities were also examined. Only three of the participants had a disability themselves: two individuals reported having attention deficit hyperactivity disorder (ADHD) and one as having a hearing impairment. The vast majority of participants (84%) had no experience working with persons with disabilities. Exposure to persons with disabilities seemed limited with only 38% of participants having a family member with a disability or knowing any other person with a disability (45%). The extent of contact the 37 participants had with a non-related person with disabilities was noted as follows: noted as not applicable (n = 1), once or twice a year (n = 6), once or twice a month (n = 10), one to two times a week (n = 10) and a daily basis (n = 10).
The sub-scales of the IRI (fantasy, perspective taking, empathic concern and personal distress) were addressed separately during data analysis for the purpose of reliability. According to Field (2009) , the Cronbach's alpha should be applied separately to the sub-scales if the used questionnaire has sub-scales. The Cronbach's alpha estimates the reliability by determining the internal consistency of the test or the average correlation of items within the test (Nunnally & Bernstein 1994) . Table 2 gives an indication of the reliability of the measurements with overview of the Cronbach's alpha of the EQ and sub-scales of empathy measured in the IRI. Although the general accepted Cronbach's alpha value of 0.8 is considered appropriate for cognitive tests, values below even 0.7 can realistically be expected in the measurement of psychological constructs because of the diversity of the constructs being measured (Field 2009 ). Table 2 , a strong sense of reliability and internal consistency (Cronbach's alpha = 0.82) was seen in the EQ. All the sub-scales of the IRI, however, showed a poor internal consistency with four items on the various sub-scales that had to be excluded in order to promote internal consistency. The items that negatively influenced the internal consistency of scales were removed before continuing further. The IAT only gives one reaction time score and has no questions and sub-scales. Determining the reliability was therefore not possible. Table 2 also gives an indication of the level of empathy and prejudice as indicated by the means scored on the pre-test. Slightly low to average empathy levels were noted on the EQ (mean = 46.57), while the IRI sub-scales (measured on five-point scales) indicated moderate levels of empathy (means > 3.00). Participants' level of prejudice showed strong negative associations with (strong negative associations towards) persons with disabilities (mean = −0.84) before any intervention.
As indicated in
The demographics did not show significant associations with the data, except for gender. Gender was the only demographical factor that showed significance influence on empathy scores as indicated in Table 3 . On the EQ, women obtained a higher mean value of 49.25 comparing to the mean value of 39.88 of the men, resulting in a p-value of 0.01, and Cohen's d = 1.03. Empathic concern was also higher in women (mean = 4.03) as compared to men (mean 3.39) (p = 0.01; d = 0.78). Fantasy and prejudice were unaffected by gender differences. No statistical differences were found relating to ethnicity, age or experience of disability. Tables 4 and 5 provide an overview of the statistical and practical differences between groups, as well as over time.
Although Tables 4 and 5 should be considered together, they are presented separately for clarity and ease of reading. When comparing the experimental group with the two control groups over time, all three groups were relatively comparable with average scores on empathy measured by the EQ (Table 4) . Three statistical differences interaction effects between the experimental and control groups were found. Regarding the perspective taking sub-scale of the IRI control group 1 (CL) showed a decrease from the first time (mean = 4.14) to the third measurement (mean = 3.84). This resulted in main effects of Time × Condition for Perspective Taking (F(102.8) = 3.07, p = 0.02). Regarding empathic concern, the reading group (CL), showed an average decline of 4.11-4.01 over the three measurements. Repeated measures ANOVAs indicated a main effects of the Time × Condition interaction for Empathic concern (F(105.8) = 3.63, p = 0.01).
There was no main effect of the Time × Condition for the IRI sub-scale fantasy (F(115.6) = 1.67, p = 0.16). Although not statistically significant, the experimental group as well as the CL group did show a medium practical significant decrease (d = 0.49 and 0.43, respectively) in the fantasy sub-scale of the IRI on the immediate post-test, while the control group receiving no intervention showed no significant changes over time (Table 5 ). The control group required to read did, however, score practically higher than the other groups on the first measurement of all IRI sub-scales but showed a medium practical significant decline on the follow-up measurement a month later (Table 5 ). Repeated measures ANOVAs indicated that a main effect of the Time × Condition interaction for personal distress was significant (F(105.7) = 3.46, p = 0.01), as the average score in the reading control group (CL) increased but then decreased again.
All three groups also showed comparable levels of prejudice with strong negative associations regarding persons with disabilities on the pre-test (means in Table 4 ). The negative value indicated a strong association between constructs of disability and unpleasantness. The closer the value is to 0, the less prejudice towards persons with disabilities. http://www.ajod.org Open Access p = 0.01) was found, indicating an increase from pre-test to post-test and a decrease to follow-up, because of the declines in the post-test found in both control groups.
Discussion
Empathy and acceptance play an important role in the therapeutic work with persons with disabilities who seek intervention for secondary psychological problems caused by the limitations experienced in their daily lives (Johnson 2011) . Unfortunately, a negative correlation exists between therapists' empathy and their gaining of experience (Camarano 2011) . Attention is drawn to the possibility of influencing these components by using modern teaching techniques to gain experience and to increase the empathy to support the therapeutic work with persons with disabilities.
The main objective of this study therefore was to examine the level of empathy and prejudice of third year and senior psychology students (as possible future therapists or health care workers) towards persons with disabilities and to study the use of a serious game to enhance empathy and reduce prejudice towards persons with disabilities by focusing on four underlying aims.
The first research aim was to explore the level of empathy amongst third year and honours psychology students towards persons with disabilities. The results from the EQ and subscales of IRI depicted students as having average levels of empathy towards persons with disabilities. The findings indicated no significant differences from demographical factors such as ethnicity, race and age on their level of empathy towards persons with disabilities. It is, however, noted that female participants scored higher on EQ (p = 0.01; d = 1.03), and empathetic concern (p = 0.01) with large effect (d = 0.78). Regarding perspective taking, there was a medium effect (d = 0.54); the p-value shows a trend (p = 0.06). This conclusion resonates with findings in research indicating gender differences in empathy with females tending to be more empathic (Baron-Cohen & Wheelwright 2004; Davis 1980) . Gender was also noted to influence participants' empathy sub-scales in the research conducted by Collins et al. (2015) . It is, however, concerning, and not consistent with our expectation, that psychology students (as possible future counsellors or psychologists) only show an average level of empathy as they are in their preparation of possibly working in a profession that places high regard on empathic interpersonal relationships. Further research on the level of empathy found amongst psychology students might therefore be of value in the facilitation of empathy in students' education curriculum to become psychologists.
The second research question focused on level of prejudice amongst third year and honours psychology students towards persons with disabilities. According to Banse, Seise and Zerbes (2001) , the IAT is a reliable, valid measurement of implicit attitudes, but reliability can be influenced by procedural variations. To prevent procedural variations influencing reliability, all groups were exposed to the same procedure in identical conditions throughout pre-test, posttest and the follow-up. Results from the first measurement of the IAT indicate a comparable level of strong prejudice amongst all three groups with means averaging around d-scores of about −0.85. The results echo the moderate to strong negative attitudes towards persons with a disability found across 13 international studies that employed the IAT (Wilson & Scior 2014) . The prejudice towards persons with disabilities can be because of the limited exposure the group, as full-time students, has with persons with disabilities. Social psychology strongly supports Allport's contact hypothesis, claiming that one crucial means of reducing intergroup prejudice is through contact between groups (Pettigrew & Tropp 2006) . This could possibly explain why the students with such low levels of exposure and experience in contact with persons with disabilities (Table 1) have high levels of prejudice towards persons with disabilities. This resonates with previous studies finding contact to account for significant differences in IAT scores (Wilson & Scior 2014) . This result has significant implications for the consideration of practical exposure to minority groups such as persons with disabilities to address levels of prejudice in the curriculum of psychology students.
Thirdly, the study investigated whether The World of Empa could affect the psychology students' empathy towards persons with disabilities. Significant main effects were found for perspective taking, empathetic concern and personal distress. However, changes seemed to occur in the control groups rather than in the experimental group (serious game). In fact, this may indicate that the serious game did prevent a decline in empathy. As this short intervention prevents decline in empathy, this result may support the importance of interactive learning compared to passive reading or no intervention at all. Further research on the use of serious games to improve empathy is necessary. For example, research on the effect of a serious game that is longer than the 20 min, or which has more sessions of serious gaming over time.
A small increase in the sub-scale of fantasy in the immediate post-test of the experimental group was noted. The fantasy scale measures the tendency to be caught up in fictional stories and to imagine oneself in the same situations as fictional characters, with the tendency to transpose oneself imaginatively into feelings and actions of the fictional characters (Davis 1980) . The increase in fantasy after exposure to the serious game proves the important dynamics of games, play and imagination to enhance learning in such online contexts (Thomas & Brown 2011) . This also supports the effect of serious games challenging the imagination by creating a fantasy on extrinsic and intrinsic level to facilitate learning (Gunter, Kenny & Vick 2006) . It would appear that the imaginative contact that people with disabilities had through exposure to the game might have had a small positive effect on the enhancement of the students' empathy towards disabilities, even if only on the short term. Thus, possibilities to sustain this positive effect over time need to be investigated.
It seems as if the reading of literature findings and case studies of persons with disabilities had a short-term effect on the emotional component of empathy. The four sub-scales of the IRI measure both cognitive dimensions (fantasy and perspective taking) and emotional dimensions (empathic concern and personal distress) of empathy as multidimensional components (Davis 1980) . The reading of the text had a slight short-term decrease in the emotional dimension. This might indicate the factual text not appealing to the emotional dimension of the reader. None of these changes was, however, sustained over time. This temporary impact seems to support the notion that empathy as an embedded construct can be influenced in some degree but that it cannot be completely forced (Davis 1990 ). Hatcher et al. (1994) present research on the teachability of empathy using the IRI and they, however, suggest that a developmental sequence exists for the four sub-scales of the IRI and that future studies might need to sample larger populations in early adulthood, non-college and culturally diverse populations in order to gain clarity on this matter. Further research on the possibility of empathy as a teachable construct is therefore needed on a larger scale over a longer period to gain clarity of the effect of intervention strategies with the aim of enhancing empathy.
Finally, our hypothesis was that the level of prejudice towards persons with disabilities would decline when third year and senior psychology students' played the serious game The World of Empa. No significant changes were noted within the experimental group regarding prejudice towards persons with disabilities. Although Crisp and Turner (2009) provide empirical research indicating that even imaginary intergroup interactions can support the contact hypothesis to reduce prejudice, it seems as if the aimed imaginary exposure in simulated contact through the serious game did not have a significant effect. This might be because of the lack of frequency as the contact hypothesis implies that increased contact with out-groups can lead to a decline in prejudiced attitudes (Beelmann & Heinemann 2014) . In the context of the current study, however, participants were just exposed to the simulated contact with persons with disabilities through the serious game on a single occasion, which might not have been enough to be significant. The possibility of increased frequency in simulated contact in order to reduce prejudice with a serious game might be considered in future studies.
Theoretical and practical implications
The results of the current study not only hold implications for future research considerations, but also hold theoretical and practical repercussions. The average levels of empathy noted, and limited research on the level of empathy amongst psychology students, indicate the need for future research in order to promote the theoretical understanding of empathy and its facilitation in practice. Small short-term effects seen in the results might support the notion that empathy is a dynamic component. Theoretically, more research might be needed to determine the dynamics behind empathy in order to settle the debate in the literature about empathy as a teachable construct or not. The slight short-term effects noted on reducing prejudice confirm the theory of contact hypothesis that increased contact with persons with disabilities might be needed to challenge negative attitudes and that once-off simulations cannot be enough to change the deep-rooted stereotypical societal beliefs towards persons with disabilities.
These findings also have practical implications for the teaching curriculum of psychology students as attention might be needed to address their exposure and frequency of contact with persons with disabilities. Careful consideration should also be given throughout the curriculum to facilitate empathy as a dynamic component. This can be accomplished with possible use of reflection in supervision, increased interaction with persons with disabilities in practical exposure as well as experiential learning.
Limitations and future recommendations
During the process of this study, certain challenges contributed to limitations of the study. Because of the voluntary nature of the research, 22 participants did not return for the follow-up post-test, therefore creating incomplete data sets. However, the dropout was scattered over the experimental and control groups. To limit any technical problems, a technical assistant was present and supported the students at the start-up of the study. Nevertheless, three students mentioned that they had difficulty concentrating and felt frustrated because of the electronic data collection in a big computer room and some technical computer difficulties. The initial intention was to have a bigger sample, but because of limited interest and participants withdrawing, it was not possible. Furthermore, findings need to be interpreted in light of the possibility of type I errors. This places severe limitations on statistical justifications and the generalisation of the study. However, these findings are of great interest for psychology curriculum development for senior students at universities across South Africa. For a follow-up study, it is recommended that a bigger scale study should be considered.
The Cronbach's alpha scores of the sub-scales were 0.58, 0.59, 0.6 and 0.53. These scores are low coefficients, however, adequate given the low number of items for each sub-scale. The low number of items was because of the fact that almost half of the items had to be excluded. These items were excluded from the IRI in order to promote internal consistency. They were reverse score items, which might indicate possible problems in participants' interpretation of reverse score items. Although the IRI is regarded as one of the best measures of empathy developed, the IRI may measure processes broader than empathy as seen in some items included in sub-scales of fantasy and personal distress (Baron-Cohen & Wheelwright 2004 ). This might also have an impact on the reliability of the IRI's depiction of students' empathy levels.
The possibility of the questionnaires (poor internal consistency of the IRI) and game developed in the European context having an impact on the results within the South African context cannot be excluded. It would be interesting to see if there are any differences between the study of the Vrije Universiteit, Amsterdam (which developed the game and started with the same study in the Netherlands) and results found within the South African context to investigate the possibility of cultural influences on empathy and prejudice. Therefore, a comparative study between the current study and the results from the same study conducted in the Netherlands might be recommended. With the negative correlation between experience and empathy as described in the literature, it can also be considered to investigate the possible interventions in enhancing empathy within an older population. The current study focused on third year and honours psychology students with limited work experience and exposure to the demands of practical care. Focusing future studies on an older population with more experience can be considered to determine if intervention might be more effective once empathy has already started declining with the gaining of experience.
Conclusion
The aim of this study was to investigate psychology students' level of empathy and prejudice towards persons with disabilities. Furthermore, the use of a serious game to influence empathy and prejudice towards persons with disabilities was examined. The results indicate that the ability to enhance empathy and reduce prejudice towards persons with disabilities might have a positive contribution to bridge the equality promoted in legislations to the experienced dayto-day reality of persons with disabilities. Short-term effects with regard to the use of the serious game and informative text, in contrast with no changes in the control group, support the possibility of empathy being facilitated. However, future research efforts are needed in the consideration of establishing possible long-term changes in society, and particularly regarding the psychotherapeutic work with persons with disabilities within the South African context.
